Twenty strains of Enterobacteriaceue isolated from water are assigned to a new species in the genus Serratia on the basis of phenetic (numerical analysis) and genetic (deoxyribonucleic acid [DNA]-DNA hybridization) evidence. They are closely related to each other (75 to 91% DNA-DNA relatedness) and show 50% DNA relatedness With species of Serratia but only 20 to 30% relatedness with other members of the family Enterobacteriaceae. The strains are acetoin, gelatinase, and deoxyribonuclease negative, but lysine, ornithine decarboxylase, and 'heen-esterase positive. They are metabolically very active, fermenting all the sugars and alcohols tested except melezitose, inulin and sorbose. The name Serratia fonticola is proposed for these strains. Strain 11 (= ATCC 29844) is the type strain of the species.
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In 1965, Leclerc and Buttiam (18) described a new group of Enterobacteriuceae which seemed related to the genus Citrobacter on the basis of its IMViC characters (indole positive, methyl red positive, Voges-Proskauer [acetoin] positive, Simmons citrate positive) but which differed from Citrobacter in other significant properties such as lysine decarboxylase production.
In a recent numerical taxonomy study (12), we confirmed the relationship of these strains to each other. Crosa et al. (3) and subsequently Steigerwalt et al. (25) in a deoxyribonucleic acid (DNA)-DNA hybridization study established that this group of "Citrobacter-like" bacteria, referred to as "class C," are more closely related to Serratia than to Citrobacter or any other Entero bacteriaceae.
Taking this into account, we carried out another numerical taxonomy study with the strains of class C and strains of Serratiu, including type and neotype strains. Moreover, we evaluated the genetic relatedness of the class C strains through DNA-DNA hybridization and assessed the rate of relatedness of the class C reference strain with serratiae (S. marcescens, S. liquefaciens, S. plymuthica, and S. rubidaea). Finally, we have attempted to determine the taxonomic position of the class C strains.
MATERIALS AND METHODS
Bacterial strains. The phenetic study included 72 strains isolated from water and soil (20 of them cluster in the previously defined class C) and 20 Serratia strains from culture collections ( Table 1) .
The DNA-DNA hybridization studies were carried out with the following strains: 15 class C strains, 3 strains representative of class C as defined in the numerical taxonomy study, and 32 culture collection strains of the family Enterobacteriaceae (see Table  5 ).
Biochemical tests. The biochemical tests used were described previously (11, 12).
Numerical analysis. After elimination of the characters which were positive or negative for all of the strains, the remaining characters (117 of 219) were analyzed. Similarity between strains was calculated by means of the DICE index (11). Classification of the strains was based on the hierarchical aggregation method, using average distance (4).
DNA-DNA hybridization. DNA extraction was performed by Marmur's method (21) as slightly modified by Ferragut and Leclerc (9).
The purity and quality of each DNA preparation were checked by determination of the absorbancy ratio at 260/280 run (1.8 to 1.9) and at 260/230 nm (2.0 to 2.3) (according to Marmur [21] ) and by the melting (T,) curves, which include hyperchromicity values from 30 to 40% (9, 20) .
The strain chosen for DNA labeling was the reference strain of class C (strain 11). For the preparation of labeled DNA, 1 mCi of [3H)thymidine (specific activity, 10 to 25 Ci/mmol; Centre Energie Atomique, Gif sur Yvette, France) was added to 500 ml of a synthetic medium containing 4 g of glucose'per liter, 4 g of Casmino Acids per liter, and 250 c~g of deoxyadenosine per liter to inhibit the thymidylate synthetase. The ceUs were harvested in the late log phase. The specific activity was 80,OOO cpm/pg for 3H-labeled DNA. The unlabeled DNA of high molecular weight was fmed and denatured on nitrocellulose filters by the technique described by De Ley and Tyjtgat (5).
Fragmentation of unlabeled and labeled DNA was 
RESULTS

Numerical analysis of Serratia strains.
The distance level for optimal delimitation of classes, calculated by the method of Veron (26) (14) .
The characters of the four subclasses (see Table 2 ) as a whole agree with those of the four species of the genus as defined by Edwards and Ewing Phenetic study of class C strains. Table 3 gives the characters of class C and those of strain 11 which are conventionally determined for Enterobacteriaceae. Studies on the utilization of various additional substrates which led to the classification and clustering of these bacteria were presented in a previous study (12) . Genetic study of class C strains. (i) DNA-DNA hybridization. The DNA relatedness of strain 11 of class C to 14 other isolates of this class ranged from 75 to 91%; relatedness with 13 of the strains exceeded 80% (see Table 4 ). Table 5 presents the DNA relatedness between strain ll and strains belonging to different species and genera of Enterobacteriaceae.
For strains within a species, the DNA relatedness results are given in descending order. The Serratia strains were the only ones which gave rates of hybridization of over 40% with strain 11.
For all the other strains, the relatedness results were close to 25 to 30%.
(ii) G+C content of DNA. The G+C contents of the DNAs of the strains of class C were studied by Ferragut et al. (8); the results are summarized in Table 6 . The mean G+C content, 50.9 mol%, varies greatly from the G+C content of most of the strains of the genus Serratia recorded in Table 6 . However, it is close to those of strains of S. liquefaciens: 51.9 mol% for ATCC 14460 (24) and 50.9 mol% for the strain studied by Izard et al. (15) .
DISCUSSION
The uniqueness of the class C strains among the Enterobacteriaceae was first suggested by Leclerc and Buttiam (18) and was confinned by the results of both our previous numerical taxonomy study (12) and the present investigation. Class C strains also represent a new entity from the genetic point of view. The DNA relatedness of the class C strains ranges between 75 and 91% ( Table 4 ). The closeness of these values is substantiated by the results (DNA reassociation, 93 to 100%) obtained by Crosa et al. (3) with five strains of Citrobacter-like bacteria. Table 5 presents the results of DNA-DNA reassociation between strain 11 and other Enterobacteriaceae. Serratia is the only genus whose members showed a taxonomically sigmficant level of relatedness to strain 11. The very low results obtained with the strains of all the other species suggest that the strains of class C should be placed in the genus Serratia.
The genus Serratia was recently studied in detail by Steigerwalt et al. (25) , who determined that S. marcescens, S. liquefaciens, and S. rubidaea are closely related (see Table 7 ). For the seven strains of S. marcescens analyzed, the DNA relatedness varied from 84 to 100%; for six strains of S. liquefaciens, it varied from 68 to 100%; and for four strains of S. rubidaea, it varied 10 to 100%. The relatedness between S. marcescens and S. liquefaciens is rather high, i.e., between 50 and 60%.
The DNA-DNA relatedness of S. rubidaea to other Serratia species is relatively low (hybridization levels below 50%) except for one strain, Numbers in parentheses are corresponding strain numbers of these strains used in a previous study (12) .
which is 52% related to a strain of S. liquefaciens. Some of the strains of the group of Citrobacter-like bacteria, four of which were studied here, were previously (25) assigned to one of three species of the genus Serratia. The DNA relatedness values of these bacteria ranged from 51 to 57% with S. marcescens, from 46 to 52% with S. liquefaciens, and from 41 to 44% with S. rubidaea. These values are very close to those obtained between species of the genus Serratia. The results of our determination of the DNA relatedness of the species S. marcescens (7 strains), S. liquefaciens (2 strains), S. plymuthica (2 strains), and S. rubidaea (3 strains) to labeled DNA of strain 11 of class C are given in Table 5 . The data indicate a relationship of class C strains to the genus Serratia.
Two of the three analyzed strains of S. rubidaea (S. rubidaea CDC 934-72 and S. marinorubra (S. rubidaea) S 36) show very low hybridization levels with strain 11-24 and 30%, respectively. These data confirm the low level of relatedness of S. rubidaea with the other species of the genus. The identities of these two collection strains might also have to be revised. Except Table 2 . Numbers after symbols indicate number of days for reaction to take place. Katdfmads method (6). 
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for these two strains, the data on genetic information are in very good agreement. The relatedness between strain 11 and the other bacteria of the genus Serratia is between 43 and 57%, i.e., within the range of values for the recognized species of the genus, These results justify for class C the status of species within the genus Serratia.
A numerical analysis of the phenetic characters of the class C strains reveals the uniqueness of these strains with regard to the taxa identified as S. marcescens, S. Ziquefaciens, S. plymuthica, and S. marinorubru. The taxonomic distance between class C and the pairs S. Ziquefaciens-S. plymuthica and S. rnarcescens-S. rubidaea is equal to the distance (0.40) between these pairs. The species status of class C is confirmed by the results of both the genetic analysis and the phenetic study.
The strains of class C can only be located within the genus Serratia in spite of the discrepancies previously mentioned. Some of the characters of class C strains do not agree with the definition of the genus: Voges-Proskauer reaction negative, deoxyribonuclease not produced, gelatin not liquefied, and fermentation of rhamnose, arabinose, and rafhose. This necessitates an amendment of the definition of the genus Serratia. Characters useful in differentiating class C strains from strains of the named species of Serratia recognized here are given in Table 2 .
The name Serratia fonticola (fon.tic6.la. L.n. fons, fontis spring, fountain, L. Growth occurs on nutrient agar at 30 and 37°C
but not at 41°C; growth occurs at 4°C.
All of the strains are positive for: citrate (Simmons), malonate, tartrate (Jordan), and mucate utilization; nitrate reduction to nitrite; lysine and ornithine decarboxylase production; production of tetrathionate reductase and Tween-esterase; production of P-galactosidase and P-xylosidase; and esculin hydrolysis.
All of the strains are negative for the produc- 
Number of strains.
Strain number as used in this study. In, addition to these Grimont et al. (14) recognize the species Serratia plymuthica (Bacterium plymuthicum (Fisher) Lehmann and Neumann). Percent binding at 60°C.
